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1

SIDE PANEL ASSEMBLY FOR ROOF TOP
UNITS

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority from and the benefit of
India Provisional Application Serial No. 202011017103,

entitled “A SIDE PANEL ASSEMBLY FOR ROOF TOP

UNITS,” filed Apr. 21, 2020, which 1s hereby incorporated
by reference 1n 1ts entirety for all purposes.

BACKGROUND

This section 1s intended to mtroduce the reader to various
aspects of art that may be related to various aspects of the
present disclosure, which are described below. This discus-
sion 1s believed to be helpful 1n providing the reader with
background information to facilitate a better understanding
ol the various aspects of the present disclosure. Accordingly,
it should be understood that these statements are to be read
in this light, and not as admissions of prior art.

A heating, ventilation, and/or air conditioning (HVAC)
system may be used to thermally regulate an environment,
such as a space within a building, home, or other structure.
The HVAC system generally includes a vapor compression
system having heat exchangers, such as a condenser and an
evaporator, which are fluidly coupled to one another via
conduits of a refrigerant loop. A compressor may be used to
circulate a refrigerant through the refrigerant loop to enable
the transfer of thermal energy between components of the
HVAC system (e.g., the condenser, the evaporator), the
environment, and an air flow conditioned by the HVAC
system for supply to a conditioned space (e.g., within a
building).

The vapor compression system may be disposed within a
housing of the HVAC system that 1s configured to receive an
air flow, such as an outdoor air flow and a return air flow
received from the conditioned space, to be conditioned by
the HVAC system. The air flow may be directed through the
housing to exchange thermal energy with the refrigerant
circulated by the vapor compression system. To this end, the
housing of the HVAC system may include wall panels that
define a flow path of the air flow directed through the
housing. In some applications, the wall panels may have a
single wall construction. Such wall panels may form spaces
or voids between the wall panels and components disposed
within the housing, such a filter or heat exchanger. Unior-
tunately, the air flow may tlow through the spaces or voids
instead of through or across the components disposed within
the housing, which may result 1n undesired (e.g., inetlicient)
operation of the HVAC system. In some systems, wall panels
may have a double wall construction to reduce formation of
spaces or voids between the wall panel and components
within the housing. Unfortunately, wall panels having a

double wall construction may be expensive, thereby leading
to an increase 1n overall costs associated with manufacture

of the HVAC system.

SUMMARY

A summary of certain embodiments disclosed herein 1s set
forth below. It should be noted that these aspects are
presented merely to provide the reader with a brief summary
of these certain embodiments and that these aspects are not
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2

intended to limit the scope of this disclosure. Indeed, this
disclosure may encompass a variety of aspects that may not
be set forth below.

The present disclosure relates to a wall panel assembly for
a heating, ventilation, and air conditioning (HVAC) unat.
The wall panel assembly includes a panel having a main
body, where the panel 1s configured to be fastened to a frame
of the HVAC unit, and a plurality of stifleners attached to the
panel along a perimeter of the main body. A stiffener of the
plurality of stiffeners includes a flat portion and a raised
portion offset from the flat portion, where the raised portion
1s configured to sealingly engage with a component disposed
within the HVAC unit.

The present disclosure also relates to a heating, ventila-
tion, and air conditioning (HVAC) unit including a housing
frame, a rack disposed within the housing frame, where the
rack 1s configured to support conditioning equipment of the
HVAC unit, and a wall panel assembly coupled to the
housing frame. The wall panel assembly includes a single
wall panel having a main body and includes a plurality of
stileners coupled to the single wall panel and extending
along a perimeter of the main body. The plurality of stifl-
eners includes an extended stiffener having a flat portion and
a raised portion oflset from the flat portion, where the raised
portion 1s configured to create a sealing interface with the
rack.

The present disclosure further relates to a wall panel
assembly of a heating, ventilation, and air conditioning
(HVAC) unit housing. The wall panel assembly includes a
panel having a main body, where the panel 1s formed from
a single sheet of material, and a plurality of stiffeners
coupled to the panel at corresponding edges of the main
body. Fach stiflener of the plurality of stiffeners includes a
flat portion extending along the main body, and a stiffener of
the plurality of stiffeners includes a raised portion extending,
and offset from the flat portion of the stiffener, where the
raised portion 1s configured to abut and sealingly engage
with a component disposed within the HVAC unit housing.

BRIEF DESCRIPTION OF THE DRAWINGS

Various aspects of this disclosure may be better under-
stood upon reading the following detailed description and
upon reference to the drawings in which:

FIG. 1 1s a perspective view of an embodiment of a
building incorporating a heating, ventilation, and/or air
conditioning (HVAC) system 1n a commercial setting, in
accordance with an aspect of the present disclosure;

FIG. 2 1s a perspective view of an embodiment of a
packaged HVAC unit, in accordance with an aspect of the
present disclosure;

FIG. 3 1s a perspective view of an embodiment of a split,
residential HVAC system, 1n accordance with an aspect of
the present disclosure;

FIG. 4 1s a schematic diagram of an embodiment of a
vapor compression system used in an HVAC system, in
accordance with an aspect of the present disclosure;

FIG. § 1s a partially exploded perspective view of an
embodiment of an HVAC umt that includes a wall panel
assembly having a liner portion configured to engage with
an 1nternal component of the HVAC unait, 1n accordance with
an aspect of the present disclosure;

FIG. 6 15 an exploded perspective view of an embodiment
of a wall panel assembly of an HVAC unit, in accordance
with an aspect of the present disclosure;
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FIG. 7 1s a side view of an embodiment of a wall panel
assembly of an HVAC unit, 1n accordance with an aspect of

the present disclosure;

FIG. 8 1s a schematic of an embodiment of a portion of an
HVAC unit, illustrating a wall panel assembly having a liner
portion engaged with an internal component of the HVAC
unit, 1n accordance with an aspect of the present disclosure;

FIG. 9 1s a perspective view of an embodiment of a
portion of a wall panel assembly, illustrating an assembled
configuration of the wall panel assembly, 1n accordance with
an aspect of the present disclosure; and

FIG. 10 1s a perspective view of an embodiment of a
portion of a wall panel assembly, illustrating an assembled
configuration of the wall panel assembly, 1n accordance with
an aspect ol the present disclosure.

DETAILED DESCRIPTION

One or more specific embodiments of the present disclo-
sure will be described below. These described embodiments
are only examples of the presently disclosed techniques.
Additionally, 1n an effort to provide a concise description of
these embodiments, all features of an actual implementation
may not be described in the specification. It should be
appreciated that in the development of any such actual
implementation, as in any engineering or design project,
numerous implementation-specific decisions must be made
to achieve the developers’ specific goals, such as compli-
ance with system-related and business-related constraints,
which may vary from one implementation to another. More-
over, 1t should be appreciated that such a development effort
might be complex and time consuming, but would never-
theless be a routine undertaking of design, fabrication, and
manufacture for those of ordinary skill having the benefit of
this disclosure.

When introducing elements of various embodiments of
the present disclosure, the articles “a,” “an,” and “the” are
intended to mean that there are one or more of the elements.
The terms “comprising,” “including,” and “having” are
intended to be inclusive and mean that there may be addi-
tional elements other than the listed elements. Additionally,
it should be understood that references to “one embodiment™
or “an embodiment” of the present disclosure are not
intended to be interpreted as excluding the existence of
additional embodiments that also incorporate the recited
features.

As briefly discussed above, a heating, ventilation, and/or
air conditioning (HVAC) system may be used to thermally
regulate a conditioned space within a building, home, or
other suitable structure. For example, the HVAC system may
include a vapor compression system that transfers thermal
energy between a working flmid, such as a refrigerant, and a
fluid to be conditioned, such as air. The vapor compression
system 1ncludes a condenser and an evaporator that are
fluidly coupled to one another via one or more conduits of
a refrigerant loop or circuit. A compressor may be used to
circulate the refrigerant through the conduits and other
components of the refrigerant loop (e.g., an expansion
device) and, thus, enable the transfer of thermal energy
between components of the refrigerant loop (e.g., between
the condenser and the evaporator) and one or more thermal
loads (e.g., an environmental air flow, a return air flow, a
supply air flow, etc.). The HVAC system may include
additional components to enable conditioming of the fluid
(e.g., atr), such as filters configured to remove particles (e.g.,
dust, debris, etc.) within the fluid, louvers configured to

control a quantity of the fluid directed through the HVAC
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system, and so forth. As used herein, “conditioning equip-
ment” may refer to components of the HVAC system con-
figured to enable conditioning of the fluid to be provided to
the conditioned space, such as heat exchangers (e.g., evapo-
rator, condenser, furnace, etc.) configured to exchange ther-
mal energy with the fluid, filters configured to remove

particles from the fluid, louvers configured to regulate an
amount of the flmd directed through the HVAC system,

clements (e.g., pads or sheets) configured to adjust a humid-
ity of the fluid, and so forth.

Generally, the vapor compression system and related
components (e.g., conditioning equipment, such as filters)
may be disposed within one or more housings of the HVAC
system. For example, in some embodiments, the HVAC
system may be an outdoor unit (e.g., a rooftop unit, a single
packaged umit) having a housing 1in which the conditioning
equipment 1s disposed. However, in other embodiments, the
HVAC system may be a split system having multiple,
separate housings with associated components of the vapor
compression system and/or conditioning equipment dis-
posed therein. The housing may include a frame (e.g., a
support structure) and one or more panels (e.g., wall panels)
coupled to the frame, and the conditioning equipment may
be disposed within an internal volume defined by the frame
and wall panels. The housing may include one or more inlets
and/or outlets configured to receive and/or discharge,
respectively, an air flow utilized or conditioned by the
HVAC system to produce conditioned air. The housing (e.g.,
wall panels) may direct the air flow through the HVAC
system and across or through one or more components of the
conditioning equipment, for example, to condition the air
flow. Unfortunately, existing HVAC system housings may
have panels, such as single wall panels, that form spaces or
volds between the panels and conditioning equipment within
the HVAC system across which the air tlow 1s to be directed.
Instead of flowing across the conditioning equipment, the air
flow may flow through the spaces or voids, thereby bypass-
ing the conditioning equipment. Thus, at least a portion of
the air flow may not be conditioned (e.g., heated, cooled,
dehumidified, filtered, etc.) as desired.

Accordingly, embodiments of the present disclosure are
directed to a wall panel assembly for an HVAC system
housing that 1s configured to engage with a component (e.g.,
conditioning equipment) disposed within the housing of the
HVAC system to reduce, mitigate, avoid, and/or block
formation of a space or void therebetween. Thus, the wall
panel assembly disclosed herein mitigates bypass of air flow
around the conditioning equipment, thereby enabling proper
and/or desired operation of the HVAC system. For example,
as discussed in detail below, the wall panel assembly may
have a panel (e.g., single wall panel) and a plurality of
stifleners coupled thereto. The stiffeners may be configured
to 1ncrease a structural rigidity of the wall panel assembly.
A stiffener of the plurality of stiffeners may also include a
liner portion configured to engage (e.g., sealingly engage)
with the component disposed within the housing. In this
way, a space or void between the wall panel assembly and
the component 1s not formed, and all or substantially all air
flow may be directed across the component (e.g., without
bypassing the component). Additionally, the wall panel
assembly having the panel and plurality of stifleners
described herein may not include a double wall construction
(e.g., Tull double wall construction). Thus, present embodi-
ments enable a reduction in air flow bypass within the
housing while also avoiding an 1ncrease 1n costs associated
with manufacture of HVAC systems. That 1s, the wall panel
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assembly disclosed herein provides a more cost-effective
alternative to double wall panels utilized in conventional
systems.

Turning now to the drawings, FIG. 1 illustrates an
embodiment of a heating, ventilation, and/or air condition-
ing (HVAC) system for environmental management that
employs one or more HVAC umits i accordance with the
present disclosure. As used herein, an HVAC system
includes any number of components configured to enable
regulation of parameters related to climate characteristics,
such as temperature, humidity, air flow, pressure, air quality,
and so forth. For example, an “HVAC system” as used
herein 1s defined as conventionally understood and as further
described herein. Components or parts of an “HVAC sys-
tem” may include, but are not limited to, all, some of, or
individual parts such as a heat exchanger, a heater, an air
flow control device, such as a fan, a sensor configured to
detect a climate characteristic or operating parameter, a
filter, a control device configured to regulate operation of an
HVAC system component, a component configured to
enable regulation of climate characteristics, or a combina-
tion thereotf. An “HVAC system” 1s a system configured to
provide such functions as heating, cooling, ventilation,
dehumidification, pressurization, refrigeration, filtration, or
any combination thereof. The embodiments described herein
may be utilized 1n a variety of applications to control climate
characteristics, such as residential, commercial, industrial,
transportation, or other applications where climate control 1s
desired.

In the 1llustrated embodiment, a building 10 1s air condi-
tioned by a system that includes an HVAC unit 12 with a
flash gas bypass system 1n accordance with present embodi-
ments. The building 10 may be a commercial structure or a
residential structure. As shown, the HVAC unit 12 is dis-
posed on the roof of the building 10; however, the HVAC
unit 12 may be located in other equipment rooms or areas
adjacent the building 10. The HVAC unit 12 may be a single
package unit containing other equipment, such as a blower,
integrated air handler, and/or auxiliary heating unit. In other
embodiments, the HVAC unit 12 may be part of a split
HVAC system, such as the system shown in FIG. 3, which
includes an outdoor HVAC unit 38 and an indoor HVAC unait
56.

The HVAC unit 12 1s an air-cooled device that imple-
ments a refrigeration cycle to provide conditioned air to the
building 10. Specifically, the HVAC unit 12 may include one
or more heat exchangers across which an air flow 1s passed
to condition the air flow before the air flow 1s supplied to the
building. In the illustrated embodiment, the HVAC unit 12
1s a rooftop unit (RTU) that conditions a supply air stream,
such as environmental air and/or a return air flow from the
building 10. After the HVAC unit 12 conditions the air, the
air 1s supplied to the building 10 via ductwork 14 extending
throughout the building 10 from the HVAC umit 12. For
example, the ductwork 14 may extend to various individual
tfloors or other sections of the building 10. In certain embodi-
ments, the HVAC unit 12 may be a heat pump that provides
both heating and cooling to the building with one refrigera-
tion circuit configured to operate 1n different modes. In other
embodiments, the HVAC umt 12 may include one or more
refrigeration circuits for cooling an air stream and a furnace
for heating the air stream.

A control device 16, one type of which may be a ther-
mostat, may be used to designate the temperature of the
conditioned air. The control device 16 also may be used to
control the flow of air through the ductwork 14. For
example, the control device 16 may be used to regulate
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operation of one or more components of the HVAC unit 12
or other components, such as dampers and fans, within the
building 10 that may control flow of air through and/or from
the ductwork 14. In some embodiments, other devices may
be included in the system, such as pressure and/or tempera-
ture transducers or switches that sense the temperatures and
pressures of the supply aitr, return air, and so forth. More-
over, the control device 16 may include computer systems
that are integrated with or separate from other building
control or monitoring systems, and even systems that are
remote from the building 10.

FIG. 2 1s a perspective view of an embodiment of the
HVAC umit 12 that includes a flash gas bypass system 1n
accordance with present embodiments. In the illustrated
embodiment, the HVAC unit 12 1s a single package unit that
may include one or more mdependent refrigeration circuits
and components that are tested, charged, wired, piped, and
ready for installation. The HVAC unit 12 may provide a
variety of heating and/or cooling functions, such as cooling
only, heating only, cooling with electric heat, cooling with
dehumidification, cooling with gas heat, or cooling with a
heat pump. As described above, the HVAC unit 12 may
directly cool and/or heat an air stream provided to the
building 10 to condition a space in the building 10.

As shown 1in the illustrated embodiment of FIG. 2, a
cabinet 24 encloses the HVAC unit 12 and provides struc-
tural support and protection to the internal components from
environmental and other contaminants. In some embodi-
ments, the cabinet 24 may be constructed of galvanized steel
and insulated with aluminum foil faced insulation. Rails 26
may be joined to the bottom perimeter of the cabinet 24 and
provide a foundation for the HVAC unit 12. In certain
embodiments, the rails 26 may provide access for a forklift
and/or overhead ngging to facilitate installation and/or
removal of the HVAC unit 12. In some embodiments, the
rails 26 may fit mnto “curbs” on the roof to enable the HVAC
unit 12 to provide air to the ductwork 14 from the bottom of
the HVAC unit 12 while blocking elements such as rain from
leaking into the building 10.

The HVAC unit 12 includes heat exchangers 28 and 30 1n
fluid communication with one or more refrigeration circuits.
Tubes within the heat exchangers 28 and 30 may circulate
refrigerant, such as R-410A, through the heat exchangers 28
and 30. The tubes may be of various types, such as multi-
channel tubes, conventional copper or aluminum tubing, and
so forth. Together, the heat exchangers 28 and 30 may
implement a thermal cycle 1n which the refrigerant under-
goes phase changes and/or temperature changes as 1t tlows
through the heat exchangers 28 and 30 to produce heated
and/or cooled air. For example, the heat exchanger 28 may
function as a condenser where heat 1s released from the
refrigerant to ambient air, and the heat exchanger 30 may
function as an evaporator where the refrigerant absorbs heat
to cool an air stream. In other embodiments, the HVAC unit
12 may operate in a heat pump mode where the roles of the
heat exchangers 28 and 30 may be reversed. That 1s, the heat
exchanger 28 may function as an evaporator and the heat
exchanger 30 may function as a condenser. In further
embodiments, the HVAC unit 12 may include a furnace for
heating the air stream that 1s supplied to the building 10.
While the illustrated embodiment of FIG. 2 shows the
HVAC unit 12 having two of the heat exchangers 28 and 30,
in other embodiments, the HVAC unit 12 may include one
heat exchanger or more than two heat exchangers.

The heat exchanger 30 1s located within a compartment 31
that separates the heat exchanger 30 from the heat exchanger
28. Fans 32 draw air from the environment through the heat
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exchanger 28. Air may be heated and/or cooled as the air
flows through the heat exchanger 28 before being released
back to the environment surrounding the HVAC unit 12. A
blower assembly 34, powered by a motor 36, draws air
through the heat exchanger 30 to heat or cool the air. The
heated or cooled air may be directed to the building 10 by
the ductwork 14, which may be connected to the HVAC umit
12. Belore flowing through the heat exchanger 30, the
conditioned air tflows through one or more filters 38 that may
remove particulates and contaminants from the air. In certain
embodiments, the filters 38 may be disposed on the air
intake side of the heat exchanger 30 to prevent contaminants
from contacting the heat exchanger 30.

The HVAC unit 12 also may include other equipment for
implementing the thermal cycle. Compressors 42 increase
the pressure and temperature of the refrigerant before the
refrigerant enters the heat exchanger 28. The compressors 42
may be any suitable type of compressors, such as scroll
COMpressors, rotary compressors, SCrew COmpressors, or
reciprocating compressors. In some embodiments, the com-
pressors 42 may include a pair of hermetic direct drive
compressors arranged i a dual stage configuration 44.
However, in other embodiments, any number of the com-
pressors 42 may be provided to achieve various stages of
heating and/or cooling. As may be appreciated, additional
equipment and devices may be icluded 1n the HVAC unait
12, such as a solid-core filter drier, a drain pan, a disconnect
switch, an economizer, pressure switches, phase monitors,
and humidity sensors, among other things.

The HVAC unit 12 may receive power through a terminal
block 46. For example, a high voltage power source may be
connected to the terminal block 46 to power the equipment.
The operation of the HVAC unit 12 may be governed or
regulated by a control board 48. The control board 48 may
include control circuitry connected to a thermostat, sensors,
and alarms. One or more of these components may be
referred to herein separately or collectively as the control
device 16. The control circuitry may be configured to control
operation of the equipment, provide alarms, and monitor
safety switches. Wiring 49 may connect the control board 48
and the terminal block 46 to the equipment of the HVAC unait
12.

FIG. 3 1llustrates a residential heating and cooling system
50, also 1n accordance with present techniques. The resi-
dential heating and cooling system 50 may provide heated
and cooled air to a residential structure, as well as provide
outside air for ventilation and provide improved indoor air
quality (IAQ) through devices such as ultraviolet lights and
air filters. In the illustrated embodiment, the residential
heating and cooling system 30 1s a split HVAC system. In
general, a residence 52 conditioned by a split HVAC system
may include refrigerant conduits 34 that operatively couple
the indoor unit 56 to the outdoor unit 58. The indoor unit 56
may be positioned 1n a utility room, an attic, a basement, and
so forth. The outdoor unit 58 1s typically situated adjacent to
a side of residence 52 and 1s covered by a shroud to protect
the system components and to prevent leaves and other
debris or contaminants from entering the unit. The refriger-
ant conduits 54 transfer refrigerant between the indoor unit
56 and the outdoor unit 58, typically transferring primarily
liquid refrigerant in one direction and primarily vaporized
refrigerant in an opposite direction.

When the system shown in FIG. 3 1s operating as an air
conditioner, a heat exchanger 60 1n the outdoor unit 58
serves as a condenser for re-condensing vaporized relriger-
ant flowing from the indoor unit 56 to the outdoor unit 58 via
one of the refrigerant conduits 54. In these applications, a
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heat exchanger 62 of the indoor unit functions as an evapo-
rator. Specifically, the heat exchanger 62 receives liquid
refrigerant, which may be expanded by an expansion device,
and evaporates the refrigerant before returning i1t to the
outdoor unit 58.

The outdoor umit 58 draws environmental air through the
heat exchanger 60 using a fan 64 and expels the air above the
outdoor unit 38. When operating as an air conditioner, the air
1s heated by the heat exchanger 60 within the outdoor unit
58 and exits the unit at a temperature higher than 1t entered.
The 1mndoor unit 56 includes a blower or fan 66 that directs
air through or across the indoor heat exchanger 62, where
the air 1s cooled when the system 1s operating in air
conditioning mode. Thereafter, the air 1s passed through
ductwork 68 that directs the air to the residence 52. The
overall system operates to maintain a desired temperature as
set by a system controller. When the temperature sensed
inside the residence 52 i1s higher than the set point on the
thermostat, or the set point plus a small amount, the resi-
dential heating and cooling system 50 may become opera-
tive to refrigerate additional air for circulation through the
residence 52. When the temperature reaches the set point, or
the set point minus a small amount, the residential heating
and cooling system 50 may stop the refrigeration cycle
temporarily. The mdoor unit 56 and/or the outdoor unit 38
includes a flash gas bypass system in accordance with
present embodiments.

The residential heating and cooling system 50 may also
operate as a heat pump. When operating as a heat pump, the
roles of heat exchangers 60 and 62 are reversed. That 1s, the
heat exchanger 60 of the outdoor unit 58 will serve as an
evaporator to evaporate relrigerant and thereby cool air
entering the outdoor unit 58 as the air passes over the
outdoor heat exchanger 60. The indoor heat exchanger 62
will recerve a stream of air blown over 1t and will heat the
air by condensing the refrigerant.

In some embodiments, the indoor unit 56 may include a
furnace system 70. For example, the indoor unit 56 may
include the furnace system 70 when the residential heating
and cooling system 50 1s not configured to operate as a heat
pump. The furnace system 70 may include a burner assem-
bly and heat exchanger, among other components, inside the
indoor unit 36. Fuel 1s provided to the burner assembly of the
furnace 70 where 1t 1s mixed with air and combusted to form
combustion products. The combustion products may pass
through tubes or piping in a heat exchanger, separate from
heat exchanger 62, such that air directed by the blower 66
passes over the tubes or pipes and extracts heat from the
combustion products. The heated air may then be routed
from the furnace system 70 to the ductwork 68 for heating
the residence 52.

FIG. 4 1s an embodiment of a vapor compression system
72 that can be used 1n any of the systems described above.
The vapor compression system 72 may circulate a refriger-
ant through a circuit starting with a compressor 74. The
circuit may also include a condenser 76, an expansion
valve(s) or device(s) 78, and an evaporator 80. The vapor
compression system 72 may further include a control panel
82 that has an analog to digital (A/D) converter 84, a
microprocessor 86, a non-volatile memory 88, and/or an
interface board 90. The control panel 82 and 1ts components
may function to regulate operation of the vapor compression
system 72 based on feedback from an operator, from sensors
of the vapor compression system 72 that detect operating
conditions, and so forth.

In some embodiments, the vapor compression system 72
may use one or more of a variable speed drive (VSDs) 92,
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a motor 94, the compressor 74, the condenser 76, the
expansion valve or device 78, and/or the evaporator 80. The
motor 94 may drive the compressor 74 and may be powered
by the variable speed drive (VSD) 92. The VSD 92 receives
alternating current (AC) power having a particular fixed line
voltage and fixed line frequency from an AC power source,
and provides power having a variable voltage and frequency
to the motor 94. In other embodiments, the motor 94 may be
powered directly from an AC or direct current (DC) power

source. The motor 94 may include any type of electric motor
that can be powered by a VSD or directly from an AC or DC
power source, such as a switched reluctance motor, an
induction motor, an electronically commutated permanent
magnet motor, or another suitable motor.

The compressor 74 compresses a relfrigerant vapor and
delivers the vapor to the condenser 76 through a discharge
passage. In some embodiments, the compressor 74 may be
a centrifugal compressor. The refrigerant vapor delivered by
the compressor 74 to the condenser 76 may transier heat to
a fluid passing across the condenser 76, such as ambient or
environmental air 96. The refrigerant vapor may condense to
a refrigerant liquid in the condenser 76 as a result of thermal
heat transter with the environmental air 96. The liquid
refrigerant from the condenser 76 may flow through the
expansion device 78 to the evaporator 80. In the illustrated
embodiment, a flash gas bypass configuration in accordance
with present embodiments 1s provided (as represented by the
expansion device 78) such that liquid refrigerant 1s delivered
to the evaporator without any substantial amount of vapor
refrigerant.

The liquid refrigerant delivered to the evaporator 80 may
absorb heat from another air stream, such as a supply air
stream 98 provided to the building 10 or the residence 52.
For example, the supply air stream 98 may include ambient
or environmental air, return air from a building, or a com-
bination of the two. The liquid refrigerant 1n the evaporator
80 may undergo a phase change from the liquid refrigerant
to a refrigerant vapor. In this manner, the evaporator 80 may
reduce the temperature of the supply air stream 98 wvia
thermal heat transfer with the refrigerant. Thereatter, the
vapor refrigerant exits the evaporator 80 and returns to the
compressor 74 by a suction line to complete the cycle.

In some embodiments, the vapor compression system 72
may further include a reheat coil. In the 1llustrated embodi-
ment, the reheat coil 1s represented as part of the evaporator
80. The reheat coil 1s positioned downstream of the evapo-
rator heat exchanger relative to the supply air stream 98 and
may reheat the supply air stream 98 when the supply air
stream 98 1s overcooled to remove humidity from the supply
air stream 98 before the supply air stream 98 1s directed to
the building 10 or the residence 52. In certain embodiments,
the vapor compression system 72 may include a flash gas
bypass system as disclosed herein. In the 1llustrated embodi-
ment of FIG. 4, the tlash gas bypass system 1s represented as
part of the expansion device 78.

It should be appreciated that any of the features described
herein may be incorporated with the HVAC umt 12, the
residential heating and cooling system 30, or other HVAC
systems. Additionally, while the features disclosed herein
are described in the context of embodiments that directly
heat and cool a supply air stream provided to a building or
other load, embodiments of the present disclosure may be
applicable to other HVAC systems as well. For example, the
teatures described herein may be applied to mechanical
cooling systems, free cooling systems, chiller systems, or
other heat pump or refrigeration applications.
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As brietly discussed above, embodiments of the present
disclosure are directed to a wall panel assembly for a
housing of an HVAC system. The wall panel assembly 1s
configured to engage with a component disposed within the
housing, such as a component of conditioning equipment, to
block bypass of air flow around the component. In particular,
the wall panel assembly 1includes a panel (e.g., a single wall
panel) and a plurality of stiffeners (e.g., reinforcing ele-
ments) coupled to the panel. Instead of including multiple
wall panels with the wall panel assembly, a stiflener of the
plurality of stifleners also includes a liner portion that 1s
configured to engage with the component within the hous-
ing. Thus, present embodiments enable a reduction in air
flow bypass within the housing while also overcoming
drawbacks (e.g., increased costs) associated with conven-
tional systems.

To provide context for the following discussion, FIG. 5 1s
a perspective view of an embodiment of an HVAC system
100 having a housing 102 with wall panel assemblies 104
(e.g., single wall panel assemblies, partial double wall panel
assemblies) in accordance with the present techniques. The
HVAC system 100 may be configured to direct a flow of
conditioned air (e.g., heated air, cooled air, dehumidified air)
to a thermal load, such as a space within a building,
residential home, or other suitable structure. It should be
appreciated that the HVAC system 100 illustrated in FIG. 5
1s simplified and intended to focus on the housing 102
having the wall panel assemblies 104. However, the HVAC
system 100 may also include embodiments and/or compo-
nents of the HVAC unit 12 shown in FIGS. 1 and 2,
embodiments and/or components of the split residential
heating and cooling system 50 shown in FIG. 3, a rooftop
unit (RTU), or any other suitable air handling unit or HVAC
system.

The housing 102 of the HVAC system 100 may include a
frame 106 (e.g., a housing frame, support structure, etc.) to
which the wall panel assemblies 104 are coupled (e.g.,
secured, mounted, attached, etc.). For example, the frame
106 may be formed from rails (e.g., rails 26), bars, beams,
etc. coupled to one another to define a support structure of
the HVAC system 100. The housing 102 may also include
additional panels 108 (e.g., wall panels, roof panels, access
panels, base panels, etc.). The additional panels 108 may
have a configuration (e.g., components, assemblies, etc.)
similar to that of the wall panel assemblies 104 discussed 1n
detail herein, or the additional panels 108 may have different
configurations. The wall panel assemblies 104 and the
additional panels 108 may be coupled to the frame 106 (e.g.,
via mechanical fasteners 107) to define an interior volume
110 of the housing 102. Conditioning equipment, such as the
heat exchanger 30, filters 38, components of the vapor
compression system 72, and/or other components configured
to adjust a quality and/or quantity of an air tlow directed
through the housing 102, may be disposed within the interior
volume 110. The housing 102 1s configured to recerve one or
more air flows and direct the one or more air flows through
and/or across the conditioning equipment 1n order to pro-
duce a supply air flow that 1s discharged toward a condi-
tioned space. For example, the housing 102 may be config-
ured to receive an outdoor air tlow, as indicated by arrow
112, from an ambient environment surrounding the HVAC
system 100 and/or a return air flow, as indicated by arrow
114, from the conditioned space. The air flow(s) 1s directed
through the housing 102 and across and/or through the
conditioning equipment to produce the supply air flow that
1s discharged from the HVAC system 100 and supplied to the
conditioned space.
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In order to enable improved flow of the air flow through
the housing 102, the housing 102 includes the wall panel
assemblies 104 of the present disclosure. As described 1n
detail below, the wall panel assemblies 104 are configured to
block bypass of the air flow around the conditioning equip-
ment within the housing 102. To this end, the wall panel
assemblies 104 are configured to engage with (e.g., abut) a
component 116 (e.g., internal component) within the hous-
ing 102. For example, the component 116 may be a com-
ponent of the conditioning equipment (e.g., a heat
exchanger, such as heat exchanger 30) or a structural com-
ponent associated with the conditioning equipment. In some
embodiments, the component 116 may be a rack or frame
(c.g., support structure) configured to support a heat
exchanger, such as the evaporator 80, and/or a filter (e.g.,
filter 38) of the HVAC system 100. The wall panel assembly
104 engages (e.g., sealingly engages) with the component
116 to block formation of a space or void between the wall
panel assembly 104 and the component 116 through which
the air flow may otherwise flow and bypass the component
116 (e.g., conditioning equipment) within the housing 102.
For example, as shown 1n the illustrated embodiment, the
housing 102 may include two wall panel assemblies 104
positioned on opposite sides of the housing 102 relative to
the component 116, and each wall panel assembly 104 may
be configured to engage (e.g., sealingly engage) with the
component 116 i1n the manner described in detail below.
Thus, the wall panel assemblies 104 enable flow of the air
flow (e.g., all or substantially all of the air flow) across the
component 116, as desired, instead of flowing around and/or
bypassing the component 116.

FIG. 6 1s an exploded perspective view of an embodiment
of the wall panel assembly 104, illustrating various compo-
nents configured to be assembled together to form the wall
panel assembly 104. In particular, the wall panel assembly
104 includes a panel 120, a plurality of stiffeners 122, and
an insulation layer 124. As described in further detail below
with reference to FIGS. 7 and 8, one or more of the stiffeners
122 (e.g., an extended stiffener 126, clongated stiflener,
sealing stiflener, retainers, etc.) 1s modified (e.g., relative to
other stiffeners 122) 1n accordance with the present tech-
niques to enable engagement (e.g., airtight engagement)
with the component 116 disposed within the housing 102.
For example, the extended stiffener 126 1includes a profile or
geometry (e.g., a stepped profile, a C-channel geometry,
ctc.) that defines a liner portion 128 configured to abut
against the component 116 to mitigate formation of a space
or void between the wall panel assembly 104 and the
component 116 and thus block air tlow therebetween. In
some embodiments, remaining stifleners 129 of the plurality
of stiffeners 122 may not include the liner portion 128 of the
extended stiffener 126.

As shown, the panel 120 (e.g., wall panel) of the wall
panel assembly 104 includes a sheet, plate, or other gener-
ally flat component that generally defines an overall height
130 and width 132 of the wall panel assembly 104. The
panel 120 may be a single panel (e.g., single piece) extend-
ing the height 130 and width 132 and may be formed from
any suitable material, such as sheet metal. The panel 120
includes a main body 134 (e.g., single layer main body) and
flanges 136 extending from the main body 134 about and/or
along a perimeter 138 of the main body 134 (e.g., panel
120). For example, the panel 120 may be formed from a
single piece of sheet metal with the flanges 136 formed via
cutting, bending, and/or another suitable manufacturing pro-
cess. In an assembled configuration, the insulation layer 124
may be secured to the main body 134 of the panel 120. For
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example, the mnsulation layer 124 may be formed from foam,
rubber, foil, another suitable material, or any combination
thereol. In some embodiments, the msulation layer 124 may
be attached to the main body 134 via an adhesive.

The plurality of stiffeners 122 1s also configured to be
secured to the panel 120. As will be appreciated, each
stilener 122 may be a rail, bar, or other strip of material
(e g, sheet metal) configured to reinforce the panel 120 and
increase a structural rigidity (e.g., stiflness) of the wall panel
assembly 104. Additionally or alternatively, the plurality of
stifleners 122 may be retainers configured to secure the
insulation layer 124 in place against the main body 134 of
the panel 120. For example, the plurality of stifleners 122
may be attached or mounted to the tlanges 136 extending
from the main body 134, such as via mechanical fasteners,
such that each stiffener 122 i1s attached to the panel 120 on
a respective edge or side of the panel 120 and/or main body
134. Thus, the plurality of stiffeners 122 extends (e.g.,
cooperatively extends) generally along the perimeter 138 of
the main body 134 (e.g., of the panel 120). For example, the
plurality of stiffeners 122 may include two horizontally
oriented stiffeners 122 extending between two vertically
oriented stiffeners 122. In some embodiments, the compo-
nents of the wall panel assembly 104 may be assembled such
that the insulation layer 124 1s captured (e.g., at least
partially captured) between the panel 120 and the plurality
of stiffeners 122. In this way, the plurality of stiffeners 122
may secure the insulation layer 124 to the panel 120 (e.g., in
addition to, or instead of, an adhesive disposed between the
insulation layer 124 and the main body 134 of the panel
120). However, 1t should be noted that some embodiments
of the wall panel assembly 104 may not include the 1nsu-
lation layer 124. Thus, the plurality of stifleners 122 may be
secured to the panel 120 to increase the structural rigidity of
the wall panel assembly 104 without the insulation layer 124
therebetween.

In an assembled configuration, the wall panel assembly
104 has an external facing side 140 and an internal facing
side 142. When 1nstalled with the housing 102, the external
facing side 140 of the wall panel assembly 104 (e.g., the
main body 134 of the panel 120) 1s exposed to an environ-
ment surrounding the HVAC system 100, and the internal
facing side 142 1s exposed to the mterior volume 110 of the
housing 102. Specifically, the main body 134 of the panel
120 on the exterior facing side 140 may be exposed to the
environment surrounding the HVAC system 100. On the
interior facing side 142, the insulation layer 124 and the
plurality of stiffeners 122 may be exposed to the interior
volume 110 within the housing 102. Thus, in the manner
described below, the liner portion 128 of the extended
stiflener 126 may abut the component 116 within the interior
volume 110 to create a sealing engagement and/or sealing
interface therebetween and enable improved direction of air
flow across conditioning equipment within the housing 102.

FIG. 7 1s a side view of an embodiment of the wall panel
assembly 104 1n an assembled configuration, i1llustrating the
interior facing side 142 of the wall panel assembly 104. As
described above, the plurality of stiffeners 122 1s secured to
the ﬂanges 136 of the panel 120 along the perimeter 138 of
the main body 134 and/or the panel 120. Additionally, the
plurality of stifleners 122 captures (e.g., at least partially
captures) the isulation layer 124 between the plurality of
stileners 122 and the panel 120. The plurality of stifleners
122 may be secured to the flanges 126 via mechanical
tasteners 160 (e.g., screws, rivets, nuts and bolts, etc.) or via
another suitable securement technique. For example, each
stiftener 122 may include holes (e.g., apertures, mounting




US 11,686,501 B2

13

holes) formed therein and configured to align with corre-
sponding holes (e.g., apertures, mounting holes) formed 1n
the flanges 136. The mechanical fasteners 160 may extend
through aligned holes of the stifleners 122 and tlanges 136
to secure the stifleners 122 to the flanges 126. The flanges
136 also include holes 162 (e.g., apertures, mounting holes)
tformed therein that are configured to align with correspond-
ing holes (e.g., apertures, mounting holes) formed in the
frame 106 of the housing 102 to enable mounting of the wall
panel assembly 104 to the frame 106 (e.g., via mechanical
fasteners, such as screws).

As shown 1n the 1illustrated embodiment, the plurality of
stiffeners 122 secured to the panel 120 may at least partially
overlap with one another 1n an assembled configuration of
the wall panel assembly 104. For example, horizontal stifl-
eners 164 (e.g., horizontally-oriented stifleners, first stitlen-
ers) of the plurality of stifleners 122 may at least partially
overlap with vertical stiffeners 166 (e.g., vertically-oriented
stifleners, second stiffeners) of the plurality of stiffeners 122.
In this way, a structural ngidity and/or stiflness of the wall
panel assembly 104 may be reinforced and/or improved.
Similarly, retention of the isulation layer 124 between the
main body 134 of the panel 120 and the plurality of stiffeners
122 may be improved. The overlapping arrangement of the
stifeners 122 1s described in further detail below with
reference to FIGS. 9 and 10.

As mentioned above, the plurality of stifleners 122
includes the extended stiffener 126 (e.g., vertical stiflener
166) having the liner portion 128 configured to abut and/or
engage with the component 116 disposed within the interior
volume 110 of the housing 102. In the illustrated embodi-
ment, each stiffener 122 includes a flat portion 170 (e.g., a
flat surface) extending from the corresponding tlange 136 to
which the stiffener 122 1s secured. In other words, the flat
portion 170 extends generally inwardly from the perimeter
138 of the main body 134. The flat portion 170 of each
stilener 122 1s configured to abut against and/or extend
along the mnsulation layer 124 secured against the main body
134 of the panel 120 and/or against the main body 134 to
provide increased rigidity of the wall panel assembly 104.
The extended stiffener 126 also includes a raised portion 172
(e.g., araised surtace) extending from the flat portion 170 of
the extended stiflener 126. As described in further detail
below with reference to FIG. 8, the raised portion 172 of the
extended stiflener 126 may define the liner portion 128 of
the extended stiffener 126 con: igured to engage (e.g., abut)
the component 116 within the housing 102. To this end, the
raised portion 172 of the extended stiffener 126 may be
oflset from the flat portion 170 of the extended stiffener 126
and/or offset from the 1nsulation layer 124 or main body 134
in the assembled configuration of the wall panel assembly
104.

Further, the flat portion 170 of each remaining stiffener
129 extends from the corresponding flange 136 (e.g.,
extends inwardly from the perimeter 138 of the main body
134) by a dimension 174 (e.g., a width, a depth). The
dimensions 174 of the flat portions 170 of the remaining
stiffeners 129 may be the same or different from one another.
A magnitude of the dimensions 174 of the flat portions 170
of the remaining stiffeners 129 may be selected based on a
desired structural rigidity of the wall panel assembly 104, a
cost associated with manufacturing the wall panel assembly
104, another suitable factor, or any combination thereof. As
shown, the flat portions 170 of the remaining stiffeners 129
extend (e.g., extend inwardly) along a portion of the height
130 and/or the width 132 of the wall panel assembly 104
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insulating layer 124 1s exposed (e.g., to the mterior volume
110) on the interior facing side 142 of the wall panel
assembly 104 1n the assembled and/or installed configura-
tion.

The flat portion 170 of the extended stiffener 126 also
includes a dimension 176 (e.g., a width, a depth) along
which the flat portion 170 of the extended stiffener 126
extends from the corresponding flange 136 to which the
extended stiffener 126 1s secured. As shown, the dimension
176 of the flat portion 170 of the extended stiffener 126 may
be greater than the respective dimensions 174 of the flat
portions 170 of the remaining stiffeners 129. As will be
appreciated, a magnitude of the dimension 176 may be
selected based on a desired position or location of the raised
portion 172 of the extended stiffener 126 i an installed
configuration of the wall panel assembly 104 with the
housing 102. For example, the magnitude of the dimension
176 may be selected such that the raised portion 172 of the
extended stiffener 126 1s aligned with and/or abuts the
component 116 within the housing 102 1n the installed
configuration of the wall panel assembly 104 with the
housing 102. It should be noted that, similar to flat portions
170 of the remaining stiffeners 129, the flat portion 170 and
the raised portion 172 of the extended stiffener 126 extend
along a portion of the width 132 of the wall panel assembly
104 1nstead of extending along an entirety of the width 132.
In this way, the wall panel assembly 104 including the
features described herein enables improved direction of air
flow within the housing 102 (e.g., via sealing engagement
between the wall panel assembly 104 and the component
116) at reduced manufacturing costs compared to conven-
tional double wall panels. That 1s, present embodiments of
the wall panel assembly 104 do not include a full double
wall construction (e.g., two wall panels extending an
entirety of the height 130 and width 132) and may therefore
be manufactured more cost effectively than traditional wall
panels having a double wall configuration.

FIG. 8 1s a schematic of an embodiment of the wall panel
assembly 104 installed with the housing 102 of the HVAC
system 100, illustrating engagement between the wall panel
assembly 104 and the component 116 disposed within the
interior volume 110 of the housing 102. For example, the
component 116 may be a component of the conditioning
equipment, a rack or other structural support configured to
support a heat exchanger (e.g., evaporator 80), support a
filter (e.g., filter 38) of the HVAC system 100, a component
of the conditioming equipment, and/or other component of
the HVAC system 100 across which an air flow 1s to be
directed.

As described above, the wall panel assembly 104 may be
coupled to the frame 106 (e.g., rails 26, base rails, vertical
rails, top rails, bottom rails, etc.) of the housing 102 via the
flanges 136 of the panel 120. The plurality of stiffeners 122
1s also secured to the panel 120 via the flanges 136.
Specifically, each flange 136 includes a crosswise extension
200 (e.g., a first portion) extending (e.g., extending cross-
wise) from the main body 134 and a lateral extension 202
(e.g., a second portion) extending (e.g., extending crosswise)
from the crosswise extension 200. The lateral extension 202
may extend generally parallel (e.g., within one, two, three,
four, or five degrees) with the main body 134 of the panel
120 and includes the holes 162 configured to receive
mechanical fasteners therethrough to secure the wall panel
assembly 104 to the frame 106 (e.g., via holes 204 formed
in the frame 106). The crosswise extension 200 of each
flange 136 may also include holes 206 (e.g., apertures,
mounting holes, slots) formed therein to enable mounting of
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the stiffeners 122 to the panel 120. Specifically, each stifl-
ener 122 may include a mounting portion 208 (e.g., mount-
ing flange) extending from the respective flat portion 170 of
the stiffener 122 and including holes 210 (e.g., apertures,
mounting holes, slots). The holes 210 of the mounting
portion 208 may align with the holes 206 formed in the
crosswise extension 200 of the flange 136 to which the
stilener 122 1s secured, and fasteners (e.g., mechanical
fasteners 160) may extend through the holes 206, 210 to
secure the stiffener 122 to the panel 120. In this way, the wall
panel assembly 104 may be assembled without formation of
holes, apertures, or other openings 1n the main body 134 of
the panel 120, which may reduce ingress and/or egress of
fluid (e.g., air, moisture, etc.) into or out of the housing 102
via the wall panel assembly 104. However, 1n some embodi-
ments, certain stiffeners 122 and/or tlanges 136 of the wall
panel assembly 104 may not include the holes 206 and/or
210, and the stifleners 122 may be secured to the panel 120
in the manner described below with reference to FIGS. 9 and
10 or 1n another suitable manner.

The embodiment of FIG. 8 also illustrates engagement
between the extended stiffener 126 and the component 116
within the housing 102. As mentioned above, the component
116 may be a heat exchanger rack, a filter rack, or another
rack or support structure configured to support conditioning,
equipment (e.g., filters 38 and/or evaporator 80) of the
HVAC system 100. The extended stiffener 126 includes the
liner portion 128 generally defined by the raised portion 172
of the extended stiffener 126. The liner portion 128 and/or
the raised portion 172 extending from the flat portion 170
may have a generally C-channel and/or C-shaped geometry,
as shown. As mentioned above, the raised portion 172 (e.g.,
raised surface, elevated surface) 1s oflset from the {flat
portion 170 of the extended stiflener 126 (e.g., 1n a direction
perpendicular or crosswise to the width 132 of the wall panel
assembly 104), such that the raised portion 172 1s raised
and/or elevated from the insulation layer 124 and/or main
body 134 of the panel 120. An oflset dimension 212 of the
raised portion 172 may be selected based on an arrangement
of the component 116 within the housing 102 (e.g., relative
to the wall panel assembly 104) to enable abutment (e.g.,
sealing engagement) between the extended stiffener 126
(e.g., raised portion 172) and the component 116 in the
installed configuration. Thus, when 1nstalled with the hous-
ing 102 and the HVAC system 100, the raised portion 172
(c.g., C-channel) may engage (e.g., sealingly engage) with
the component 116 disposed within the interior volume 110
of the housing 102 (e.g., to block air flow therebetween).

In some embodiments, the extended stiffener 126 and/or
the HVAC system 100 may include additional features to
enable desired abutment and/or engagement between the
extended stiffener 126 and the component 116. For example,
in the i1llustrated embodiment, as gasket 214 1s positioned
between the component 116 and the raised portion 172 of the
extended stiffener 126. The gasket 214 may be formed from
foam, rubber, or other suitable matenal (e.g., compressible
matenal, resilient matenial) and may be attached to the
component 116 (e.g., via adhesive). In other embodiments,
the gasket 214 may be secured to the raised portion 172 of
the extended stiffener 126. When 1nstalled, the raised portion
172 may be biased and/or positioned against the gasket 214
to create a sealing engagement (e.g., airtight seal) between
the extended stiflener 126 and the component 116. In the
illustrated embodiment, the extended stiffener 126 also
includes a lateral extension 216 (e.g., of and/or extending
from the liner portion 128). The lateral extension 216 may
be generally aligned with the flat portion 170 of the extended
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stiffener 126 and 1s configured to abut against the insulation
layer 124 1n the assembled configuration of the wall panel
assembly 104. The lateral extension 216 may enable proper
alignment of the raised portion 172 and/or engagement
between the raised portion 172 and the component 116 (e.g.,
gasket 214) 1n the installed configuration of the wall panel
assembly 104 with the housing 102 and the HVAC system
100. Further, 1n some embodiments, a dimension 222 (e.g.,
a width) of the raised portion 172 may be greater than a
dimension 224 (e.g., a width) of the component 116. As a
result, the liner portion 128 may provide an installation
tolerance for the wall panel assembly 104 while providing a
desired sealing engagement between the wall panel assem-
bly 104 and the component 116.

As discussed above, the features of the extended stiflener
126 described herein are configured to enable desired direc-
tion of air flow through the housmg 102 of the HVAC system
100. In particular, the extended stiffener 126 1s configured to
engage with the component 116 disposed within the housing
102 to block bypass of air flow around the component 116
(e.g., between the wall panel assembly 104 and the compo-
nent 116, represented by arrow 218). For example, the
component 116 may be a filter rack configured to support
one or more filters 220 of the HVAC system 100. Abutment
between the raised portion 172 of the extended stiffener 126
and the component 116 may therefore promote flow of the
air tlow through and/or across the filters 220 instead of
around the filters 220 (e.g., bypassing the filters 220). In this
way, all or substantially all of the air flow may tlow through
the filters 220. Additionally, abutment between the raised
portion 172 of the extended stiffener 126 and the component
116 (e.g., filter rack) may promote proper alignment of the
filters 220 within the filter rack (e.g., component 116). As
noted above, the component 116 may be another element of
the HVAC system 100, such as a heat exchanger rack
configured to support a heat exchanger, and the extended
stilener 126 may engage with the component 116 to block
bypass of air between the component 116 and the wall panel
assembly 104.

FIGS. 9 and 10 are partial perspective views of an
embodiment of the wall panel assembly 104, 1llustrating an
arrangement of stifleners 122 secured to the panel 120 on the
interior facing side 142 of the wall panel assembly 104. As
mentioned above, the plurality of stiffeners 122 extends
along the perimeter 138 (e.g., outer boundary) of the main
body 134 of the panel 120 and may at least partially overlap
with one another 1n an assembled configuration of the wall
panel assembly 104. To enable overlap of remaining stifl-
eners 129 (e.g., horizontally oriented stiffeners 122, 164)
with the extended stiffener 126 having the liner portion 128
(e.g., raised portion 172), the extended stiffener 126 may
include one or more slots 230 (e.g., slits) formed therein.
Specifically, as shown 1n FIGS. 9 and 10, slots 230 may be
formed between the flat portion 170 and the liner portion 128
(e.g., raised portion 172) and/or between the liner portion
128 (e.g., raised portion 172) and the lateral extension 216
of the extended stiflener 126. In particular, the slots 230 may
be formed at an end 232 of the extended stiffener 126 and
may be sized (e g.. dimensioned) to accommodate one of the
remaining stifleners 129. Similar slots 230 may be formed in
an end of the extended stiffener 126 opposite the end 232 for
receiving another remaining stiffener 129 (e.g., horizontally
oriented stiffener 122, 164) coupled to the panel 120.

A dimension (e.g., height or length) of the slots 230 along
the extended stiffener 126 may correspond to the dimension
174 of the flat portion 170 of the remaining stiffener 129
positioned adjacent to the extended stiffener 126. Thus, in
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the assembled configuration, the slots 230 may receive the
flat portion 170 of the remaiming stiffener 129 to which the
extended stiffener 126 1s adjacent, such that the remaining
stiffener 129 captures the lateral extension 216 and/or the tlat
portion 170 of the extended stiflener 126 against the 1nsu-
lation layer 124 and/or the main body 134 of the panel 120.
Therefore, the remaimming stiffener 129 may secure the
extended stiffener 126 to the panel 120 in the assembled
configuration illustrated (e.g., without mechanical fasteners
extending through holes 208, 210 associated with the
extended stiffener 126). However, the liner portion 128 (e.g.,
the raised portion 172) may be disposed outward from the
remaining stiffener 129 (e.g., relative to the main body 134
of the panel 120), such that the raised portion 172 may
engage with the component 116 (e.g., the gasket 214) within
the housing 102 1n the installed configuration of the wall
panel assembly 104. In this way, the plurality of stifleners
122 including the extended stiffener 126 may be assembled
with one another to capture the msulation layer 124 against
the panel 120 and provide the raised portion 172 configured
to engage with the component 116.

As set forth above, embodiments of the present disclosure
may provide one or more technical effects usetul for direct-
ing air flow through a housing of an HVAC system, such as
by blocking bypass of air flow around a component (e.g., a
filter, a heat exchanger, etc.) disposed within the housing. In
particular, embodiments of the present disclosure are
directed to a wall panel assembly configured to engage with
a component (e.g., conditioning equipment, a support struc-
ture of conditioming equipment) disposed within the housing
of the HVAC system to reduce, mitigate, avoid, and/or block
formation of a space or void therebetween through which air
may otherwise tlow. Thus, the wall panel assembly disclosed
herein mitigates bypass of air flow around the conditioming,
equipment, thereby enabling proper and/or desired operation
of the HVAC system. For example, the wall panel assembly
may have a panel (e.g., single wall panel) and a plurality of
stifeners coupled thereto. The stiffeners may be configured
to 1ncrease a structural rigidity of the wall panel assembly
and/or retain an insulation layer of the wall panel assembly
against the panel. A stiffener of the plurality of stifleners may
also include a liner portion configured to engage (e.g.,
sealingly engage) with the component disposed within the
housing. In this way, a space or void between the wall panel
assembly and the component 1s not formed, and all or
substantially all air flow may be directed across the com-
ponent (e.g., without bypassing the component through a
space or void). Additionally, the wall panel assembly having
the panel and plurality of stiffeners described herein may not
include a double wall construction (e.g., full double wall
construction). Thus, present embodiments enable a reduc-
tion 1n air flow bypass within the housing while also
reducing costs associated with manufacture of HVAC sys-
tems.

While only certain features and embodiments have been
illustrated and described, many modifications and changes
may occur to those skilled 1n the art, such as vanations in
s1zes, dimensions, structures, shapes and proportions of the
various elements, values of parameters, such as temperatures
and pressures, mounting arrangements, use of materials,
colors, orientations, and so forth, without materially depart-
ing {rom the novel teachings and advantages of the subject
matter recited 1n the claims. The order or sequence of any
process or method steps may be varied or re-sequenced
according to alternative embodiments. It 1s, therefore, to be
understood that the appended claims are intended to cover
all such modifications and changes as fall within the true
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spirit of the disclosure. Furthermore, 1n an eflort to provide
a concise description of the exemplary embodiments, all
features of an actual implementation may not have been
described, such as those unrelated to the presently contem-
plated best mode, or those unrelated to enablement. It should
be appreciated that i the development of any such actual
implementation, as 1 any engineering or design project,
numerous implementation specific decisions may be made.
Such a development eflort might be complex and time
consuming, but would nevertheless be a routine undertaking
of design, fabrication, and manufacture for those of ordinary
skill having the benefit of this disclosure, without undue
experimentation.

The techniques presented and claimed herein are refer-
enced and applied to material objects and concrete examples
ol a practical nature that demonstrably improve the present
technical field and, as such, are not abstract, intangible or
purely theoretical. Further, i1 any claims appended to the end
of this specification contain one or more elements desig-
nated as “means for [perform]ing [a function] . . . ” or “step
for [perform]ing [a function] . . . 7, 1t 1s intended that such
clements are to be interpreted under 35 U.S.C. 112(1).
However, for any claims containing elements designated 1n
any other manner, 1t 1s intended that such elements are not
to be interpreted under 35 U.S.C. § 112(1).

The mvention claimed 1s:

1. A wall panel assembly for a heating, ventilation, and air
conditioning (HVAC) unit, comprising:

a panel comprising a main body, wherein the panel 1s
configured to be fastened to a frame of the HVAC unit;
and

a plurality of stiffeners attached to the panel along a
perimeter of the main body, wherein a stiffener of the
plurality of stifleners comprises a flat portion and a
raised portion offset from the flat portion, wherein the
raised portion 1s configured to sealingly engage with a
component disposed within the HVAC unit.

2. The wall panel assembly of claim 1, wherein the panel
comprises a plurality of flanges extending from the main
body along the perimeter of the main body, and each
stiffener of the plurality of stifleners 1s attached to a corre-
sponding flange of the plurality of flanges.

3. The wall panel assembly of claim 2, wherein each
flange comprises a first portion extending crosswise from the
main body and a second portion extending crosswise from
the first portion, each stiffener of the plurality of stifleners 1s
attached to the first portion of the corresponding flange of
the plurality of flanges, and the second portion of each tlange
of the plurality of tflanges 1s configured to be fastened to the
frame of the HVAC unait.

4. The wall panel assembly of claim 1, comprising an
insulation layer disposed against the main body of the panel.

5. The wall panel assembly of claim 4, wheremn the
insulation layer 1s secured to the main body of the panel via
an adhesive.

6. The wall panel assembly of claim 4, wherein the
insulation layer 1s at least partially captured between the
main body of the panel and the plurality of stifieners
attached to the panel.

7. The wall panel assembly of claim 1, wheremn the
plurality of stiffeners at least partially overlaps with one
another.

8. The wall panel assembly of claim 7, wheremn the
stiflener of the plurality of stiffeners comprises a slot formed
therein between the flat portion and the raised portion, and
wherein an additional stiffener of the plurality of stiffeners
extends through the slot of the stiflener.
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9. The wall panel assembly of claim 1, wherein the panel

1s formed from a single piece of sheet metal.

10. A heating, ventilation, and air conditioning (HVAC)

unit, comprising:

a housing frame;

a support rack disposed within the housing Iframe,
wherein the support rack i1s configured to support
conditioning equipment of the HVAC unit; and

a wall panel assembly coupled to the housing frame,
wherein the wall panel assembly comprises:

a single wall panel comprising a main body; and

a plurality of stifieners coupled to the single wall panel
and extending along a perimeter of the main body,
wherein the plurality of stiffeners comprises an

extended stiffener comprising a flat portion and a
raised portion offset from the flat portion, and
wherein the raised portion 1s configured to create a
sealing interface with the support rack.

11. The HVAC unit of claim 10, wherein the support rack
1s a filter rack, and the conditioning equipment comprises at
least one filter configured to filter an air flow directed
through the HVAC unit.

12. The HVAC unit of claim 10, comprising a gasket
attached to the support rack, wherein the raised portion abuts
the gasket.

13. The HVAC unit of claim 10, wherein the wall panel
assembly comprises an insulation layer, and the insulation
layer 1s at least partially captured between the single wall
panel and the plurality of stiffeners.

14. The HVAC unit of claim 13, wherein the insulation
layer 1s at least partially exposed to an interior volume of the
HVAC unit.

15. The HVAC unit of claim 13, wherein the plurality of
stifleners comprises additional st1: Teners the extended stifl-
ener and the additional stiffeners cooperatwely extend along
the perimeter of the main body, each additional stiffener
comprises a respective flat portion, and the flat portion of the
extended stiffener and the respective flat portions of the
additional stiffeners compress the insulation layer against
the main body of the single wall panel.
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16. The HVAC unit of claim 13, wherein the single wall
panel comprises a plurality of flanges extending from the
main body, each stiflener of plurality of stifleners 1s attached
to a corresponding tlange of the plurality of flanges, the flat
portion of the extended stiffener extends from the corre-
sponding flange attached to the extended stiflener by a first
dimension, the respective flat portion of each additional
stifflener extends from the corresponding flange attached to
the additional stiflener by a respective second dimension,
and the first dimension 1s greater than the respective second
dimensions.

17. Awall panel assembly of a heating, ventilation, and air
conditioning (HVAC) unit housing, comprising:

a panel comprising a main body, wherein the panel 1s

formed from a single sheet of material; and

a plurality of stifleners coupled to the panel at correspond-

ing edges of the main body, wherein each stiflener of
the plurality of stifleners comprises a flat portion
extending along the main body, and a stiffener of the
plurality of stiffeners comprises a raised portion
extending and offset from the flat portion of the stifl-
ener, wherein the raised portion 1s configured to abut
and sealingly engage with a component disposed
within the HVAC unit housing.

18. The wall panel assembly of claim 17, comprising an
insulation layer disposed against the main body of the panel,
wherein the plurality of stiffeners secures the insulation
layer against the main body of the panel, and the plurality of
stiffleners at least partially overlaps with one another.

19. The wall panel assembly of claim 17, wherein the
stifflener of the plurality of stiffeners comprises a slot formed
therein between the flat portion and the raised portion of the
stilener, and an additional stiffener of the plurality of
stileners extends through the slot.

20. The wall panel assembly of claim 17, wherein the
component disposed within the HVAC unit housing com-
prises a rack configured to support a filter, an evaporator, or
both disposed within the HVAC umt housing, and wherein
the wall panel assembly 1s configured to be mounted to a
lateral side of the HVAC umt housing.
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